Incorporating functional nanomaterials into polymers is an effective approach to achieving enhanced performances and creating new functionalities for the lightweight material applications. The resulting polymer nanocomposites benefit from advantages of both polymer matrix and nanoreinforcement phase. For the past few decades, polymer nanocomposite has become one of the most attractive research areas drawing magnificent attentions from both academia and industry. It is designed by taking advantage of specific characteristics of components, with intention for broad applications such as lightweight structures and energy and biomedical applications. Selected original research articles were compiled in this special issue reviewing some recent achievement on multifunctional polymer nanocomposites.
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P. Gao and Y. Zhang synthesized zinc borate nanowhisker and used it to fabricate fire retardant polystyrene nanocomposites. Meanwhile, the nanowhisker also improved the surface quality (smoothness) and mechanical properties. A similar scenario was also reported by C. Yufei et al. in surface modified titanium dioxide/polyurethane modified epoxy. The improved interfacial interactions and dispersion because of the surfactant on TiO 2 led to the enhancement of both properties.
Y. Fu et al. dispersed nanosilica in epoxy to strengthen the shape memory effects of polymer matrix. The resulting nanocomposites showed both improved triple shape memory effects and the shape fixity properties. Nanocomposite fiber composed of ultrahigh molecular weight polyethylene and surface modified nanosilica was fabricated by J. Yeh and coworkers. Processing procedures were optimized leading to enhanced mechanical properties which can be attributed to the good dispersion and surface modification of nanosilica. M. A. Awad et al. reported antibacterial activities of nanosilver modified polystyrene nanocomposites with intended application for food packaging, which can be used against Gram-negative bacteria Escherichia coli, Klebsiella pneumoniae, and Salmonella and Gram-positive bacteria Staphylococcus aureus. M. G. Albu et al. prepared nanocomposite scaffolds with nanosilver for biomedical applications, which showed a clear antiseptic activity against Escherichia coli.
These original research articles focused on critical issues in polymer nanocomposites including nanoparticle resources and dispersion, polymer/nanoparticle interface, and processing of nanocomposites and their effects on the structural properties and functionalities. We hope to enrich our readers and researchers with the state-of-the-art research by compiling these articles in this special issue.
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